x Sahiwal (S) belonging to the milky rodeo of the Postgraduate Investigation Centre and Conservation of the Amazonian Biodiversity (CIPCA). This centre is located in the canton Arosemena Tola in the province of Napo (Ecuador), at kilometer 44 in the Puyo-Tena way (coordenates: S 01° 14.325;W077° 53.134). It has a surface of 42 hectares of pastures used for the milk industry. It has tropical climate with 4000 annual mm of rainfall, a relative humidity of 80% and temperatures between 15 and 25° C. Its topography consists of mainly lowlands with no steep slopes, distributed in huge natural plateaus. Its altitude varies from 580 to 990 metres above sea level. Even though the soil presents a highly heterogeneous composition, most of it is originated in fluvial sediments which come from the Andes region of the country. The cows which were evaluated were all raised under the same environmental, nutritional and handling conditions. These entered the CIPCA premises at 15-17 months of age and with an average weight (average ± EE) of 204 ± 7.7 kg (Gyr); 276 ± 11.0 kg (BS); 204 ± 8.7 kg (J) y 186 ± 6.0 kg (S).
Handling
Productive data was obtained from their own milky control every fortnight the first 60 days and every month afterwards. Cows were milked once a day at 7:00 am, with the assistance of its calf in order to stimulate milk ejection. During the process, all cows were handled in the same milking premises. All cows were inseminated with semen from proofed bulls. Cows were weighed at delivery, 90 days afterwards and at healing. This procedure was carried out at the same time (after milking), and the three times with the same calibrated mechanical scale. The physical and chemical analysis of the milk was carried out during the milk control, collecting 200 ml of milk per cow, these samples were placed in glass jars properly labeled with the number of the animal and the genotype they belonged to; they were later transported and stored at 4°C till its processing, in order to determine: density, fat percentage, total solids percentage, non-fatty solids percentage and protein percentage using an ultrasonic milk analyzer LACTOSCAN® previously calibrated and compared with standard methods.
Food and Sanity
The bovine herd under study was fed on outdoor pasture, with a base of Brachiaria decumbens, (17, 585 
Data Analysis
Averages and standard errors were estimated for the variables mentioned. The analysis of variability was carried out through a classifying criteria and tests of multiple comparisons HSD of Turkey-Kramer HSD among the genotypes in order to prove whether there were significant differences (p≤0.05). The final production was related to the production of each genotype, through a dispersion graph IL and PL 150 , and a curve was adjusted from the estimation of parameters of the model. All statistical analyses were carried out using the programme JMP in its version 5.0 for Windows (JMP®, 2003) .
Results
Chart 1 shows that there are significant differences (p≤0.05) as regards CMS 150 y CMS per day, and this is mainly due to the cows' weights. In relation to PL 150 there were no significant differences (p≥0.05) among the four genotypes under study. Relation between milk index and first lactancy production adjusted for Brown Swiss Figure 2 shows the relation between milk index and production adjusted at 150 days for Brown Swiss, where the best adjustment was achieved with a polynomial regression of third order (R 2 =0.65). There is a group with low production and low IL, another with medium production and low IL and a third group with high production and high IL. This shows there are cows with different biological efficiency. Figure 3 . Relation between milk index and first lactancy production adjusted for Jersey Figure 3 shows the relation between milk index and production adjusted at 150 days for Jersey cows; where the best adjustment was achieved with a polynomial regression of third order (R 2 =0.95). There is a group with low production and high IL, another with medium production and low IL and a third one with high production and high IL. This shows there are cows with different biological efficiency. Figure 4 . Relation between milk index and first lactancy production adjusted for Sahiwal Figure 4 shows the relation between the milk index and production adjusted at 150 days for Jersey cows, where the best adjustment was achieved with lineal regression (R 2 =0.94). The higher the production, the higher the biological efficiency as IL. Figure 5 . Relation between milk index and first lactancy production adjusted for Gyr Figure 5 shows the relation between the milk index and the production adjusted at 150 days for Jersey cows, where the best adjustment was achieved with a polynomial regression of second order (R 2 =0.63). There is a growth and then a decay, where the most productive is not the most biologically effective.
Discussion
Focusing on production lets aside other important components of pasture systems and low supplies. Therefore, other selection criteria should be used taking these into account, which would let cows adapt better to conditions of limited resources, with lower production level, long lasting, at lower costs and mainly with a really high reproductive capacity. Milk production at first lactancy can be used as an estimator for the future productive behavior, incorporating concepts of performance (giving value to a cow through indicators of biological or economical productivity) and efficiency (keeping the relation product-supply cost stable in long periods of time) (Camargo, 2012) . The real efficiency of milk production, according to, is the proportion of nutrients in the diet which turns into milk (and its solid components) leaving aside the nutrients which come with the catabolism of tissues or will become part of them and the maintenance requirements, claims that the efficiency in the use of protein and energy in the diet diminishes as milk production increases because marginal efficiency is not constant per unit of milk produced; the question that arouses is whether this principle applies to both high genetic merit cows as well as cows with lower potential of milk production, since a lower milk production would imply higher efficiency in the use of food. Being that so, those who focus on selection by milk production would be obliged to measure and quantify that possible loss of efficiency (biological and economical) so as to protect their genetic position. The efficient use of pasture in low supply systems is a determining point in order to guarantee a higher productivity and a reduction in production costs, and therefore using indicators of efficiency would become highly important. The results of CMS per breed (2% to 2.3%) are within the normal values for the region and coincide with the ranges cited by (Ramí rez-Cerdas, 2013), who found consumptions which go from 2.3% till 3.2% of the PV, and are above those reported by (Berchielli et al., 2000) , of 1.59% of the PV. Milk production is maintained within the results obtained by other authors who analyzed the tropic area (Romá n- Ponce et al., 2013) . Feeding costs make up for almost 80% of the total cost of operation and about 50% of the total cost of milk production (USDA-NASS, 2011). Therefore, the strategies which reduce food requirements of rodeos could have important implications for the sustainability of milk producers. Live weight (PV) is the basis for evaluating growth rates, the answer of animals to different diets and to the environmental conditions and for determining the food requirements. Knowing the animals' weight and its changes is also important in determining the answers to genetic selection (Lukuyu et al., 2016) , and is a key management tool (Dingwell et al., 2012; Bretschneirder et al., 2014; Ozkaya et al., 2009; Lukuyu et al., 2016) The values corresponding to the weights at delivery of the four genotypes are below those presented by (Martí nez-Tinajero et al., 2006; Osorio-Arce et al., 2008; Holgado et al., 2014) , and that can be explained because of a low weight gain obtained during recria: Gyr (0.190±0.03), J (0.230±0.01), BS (0.240±0.02) y S (0.220±0.01) grams. Considering Chart 2, we can take the values of BS and Gyr to analyze and we can see how Gyr consumes 32 % MS less than the BS, which is the biggest consumer, and needs 25% less CMS to produce one kilogram of Protein than the BS and needs 30 % less MS to produce one litre of milk. That shows that incorporating the indicators of efficiency helps to understand more widely the behavior of the genotypes, showing the advantages that lighter and smaller animals have in pasture systems; while J and S show an intermediate behavior as regards the indicators analyzed. Figures 1 to 4 show three different behaviours as regards Milk Index, Figure 1 and 2, show that genotypes BS and J behave similarly, showing that within the breed there are three groups of cows: those which produce low PL 150 and have a low IL, those with low IL and intermediate PL 150 and lastly those with high PL 150 and high PL. Figure 3 , shows that in S cows, the higher the PL 150 , the higher the IL. Lastly Figure 4 shows a particular behavior for Gyr cows, where a higher individual production does not necessarily indicates a higher IL. Although there is a tendency-the higher the production, the higher IL-this tendency tends to decrease and annul in the category of highest production (Figure 4) . At least for this genotype, a greater individual production does not guarantee a higher production (PL 150 ) or a higher productive efficiency when considering the time implied for producing a certain quantity of litres IL.
Conclussion
It is concluded that the four genotypes studied behave in a similar way with some indicators, and with others the Gyr outstands the others.
